RES-1214-1 and -2, novel and non-peptidic endothelin antagonists, were isolated from the culture broth of a fungus, Pestalotiopsis sp. RE-1214. RES-1214-1 and -2 selectively inhibited the ET-1 binding to endothelin type A receptor (ETA receptor) with IC50 values of 1.5//m and 20/iM, respectively. RES-1214-1 and -2 inhibited the increase in intracellular Ca2+ concentration elicited by 1 nMET-1 in A10cells. Taxonomyof producing strains, fermentation, isolation, structural determination, and biochemical properties of RES-1214-1 and -2 are described. we report taxonomy of the producing strains, fermentation, isolation, structural elucidation and biochemical properties of RES-1214-1 and -2.
members are designated ET-2 and ET-3 differing by two and six amino acid residues, respectively2^The endothelin actions are mediated through at least two distinct receptor subtypes, ETA and ETB. The ETA receptor has a high affinity for ET-1 but not for  while the ETB receptor is non-selective for ET isopeptides. ETA receptors are distributed predominantly in vascular smooth muscle to mediate vasoconstriction. ETB receptors are present on endothelial cells and mediate endothelium-dependent relaxation. Since the discovery of the ETs, many agonists and antagonists were developed to elucidate their pharmacological and physiological functions (reviewed in ref. 3 ).
In the course of screening of endothelin antagonists,
we have found that a fungus strain, Pestalotiopsis sp. RE-1214 produced non-peptidic antagonists of ETA receptor, designated RES-1214-1 and -2. In this article, we report taxonomy of the producing strains, fermentation, isolation, structural elucidation and biochemical properties of RES-1214-1 and -2.
Materials and Methods
Materials (3-[125I] iodotyrosyl13)Endothelin-l was purchased from Du Pont-New England Nuclear. Other radioligands used for binding assays were purchased from Du Pont-New England Nuclear and Amersham. Endothelin-1 (ET-1) was purchased from Peptide Institute, Inc., Osaka, Japan. BQ-123 was purchased from American Peptide Co., Santa Clara, CA. Bovine cerebellum and lung were obtained from a local slaughterhouse. Asterric acid was purified from the cultured broth of Penicillium sp. in our laboratories as was done for RES-1214-1. RES-701-1 was purified from the cultured broth of Streptomyces sp. RE-701 in our laboratories as reported previously4).
All other chemicals were of analytical grade.
Culture and MediumConditions
A loopful spore of microorganism, grown on an agar slant, was inoculated into 10ml of the seed medium composed of V8 vegetable juice (Campbell) 20% and dextrin 3% (pH 6.5 before sterilization) in a test tube
The agar slant medium consisted of malt extract 2%, glucose 2%, peptone (Kyokuto) 0.1%
and agar 2% (pH 6.5 before sterilization). The inoculated tube was incubated at 25°C for 4 days. A 10%-inoculation from the above seed mediumwas added to a 300-ml Erlenmeyer flask containing 50ml of the same medium. After incubation for 1 day on a rotary shaker (200rpm) at 25°C, 50ml of the second seed culture was transferred to a 2-liter Erlenmeyer flask containing 400 ml of the fermentation mediumcomposedof glucose 2%, dried mashed potato (Yukijirushi) 2%, peptone (Kyokuto) 0.5%, K2HPO4 0.05%, and Mg3(PO4)2-8H2O 0.5% (pH 6.0 before sterilization). The fermentation was carried out for 7 days on a rotary shaker (200rpm) at 25°C. The production of RES-1214-1 and -2 was traced by ETAreceptor binding assay. For this measurement, 2ml of the culture broth was sampled. The broth was adjusted pH to 3.0 with 1 n HC1 and then extracted with 2ml of ethyl acetate. The ethyl acetate extract was concentrated and then dissolved in 0.5ml of methanol. The methanol solution (10jA) was provided for receptor binding assay.
Isolation and Purification THE JOURNAL OF ANTIBIOTICS
The cultured broths in the 2-liter Erlenmeyer flasks were combined. The pH of the cultured broth was adjusted to 3.0 with 2n HC1, and then the broth was extracted with ethyl acetate (5 liters). The organic layer was extracted with 2% NaHCO3solution (5 liters), and then the aqueous layer was adjusted to pH3.0 with 2n HC1. The aqueous layer was extracted with ethyl acetate ( Receptor Binding Assay ET-1 binding assays were performed as described previously5).
Briefly, bovine cerebellum membranes were used for a source of ETBreceptor. Bovine lung membranes, which are expressed both ETAand ETB receptors were used for a source of ETAreceptor in the presence of 5 //M RES-701-1 (ETB selective antagonist).
The reaction mixtures (l ml) containing 0.74kBq/ml 125I-ET-1, 50mM Tris-HCl buffer (pH 7.6), 1 mMEDTA, 0.2% bovine serum albumin (BSA), 0.02% bacitracin, 14/zg of lung membrane protein or 14fig of cerebellum membraneprotein, and various concentration of samples were incubated at room temperature for 2 hours and then filtered through GF/B glass filters. The glass filters were washed three times with cold 50 mMTris-HCl buffer (pH 7.6), containing 1mM EDTA, using a Brandel M-24Rcell harvester. The radioactivity on the washed filters was measured by a Packard y counter. spectra were recorded on a JEOLa 400 (400MHzfor XH, 100MHzfor 13C) spectrometer using TMSas an internal standard.
Results

Taxonomy
The fungal strain RE-1214 was isolated from a soil sample collected in Kanagawa Pref., Japan. Colonies on 2%malt extract agar are more than 80mmin diameter after culturing at 25°C for 1 week. The surface of a colony is white to gray. The color of the reverse of the colony is brown at the center and cream at the marginal area. Colonies on potato-glucose agar are morethan 80mmin diameter after culturing at 25°C for 1 week. The surface of a colony is white. The color of the reverse of the colony is cream. The micrographs of strain RE-1214 grown on 2% malt extract agar are shown in Fig. 1 . The hyphae are eparated and well-branched, but not synnematous on 2% malt extract agar medium. The conidia are produced on the mediumeither in enclosed acervuli or on exposed solitary to aggregated conidiophores which are smooth, colorless and cylindrical or lageniform, and measure 8~18 x2~5/mi. cultured according to the method described in materials and methods. The binding inhibitory activity was reached maximumon day 7 (data not shown). RES-1214-1 and -2 were purified from the cultured broth with the method described in materials and methods. The yields of pure RES-1214-1 and -2 from 5.5 liters of whole broth were 1 83 mg, 35 mg, respectively. Physico-chemical properties of RES-1214-1 and -2 are summarized in Table I .
Structural Determination of RES-1214-1 and -2
The molecular formula of RES-1214-1 was determined to be C17H16O8 by HR-FABMS. The UV absorption maxima at 248 and 310nm in MeOHresembled those of asterric acid which possesses the biphenyl ether structure8^In the IR spectrum, absorption band at 1720cm"1, and the combination of 1684cm"1 absorption and broad band from 3600 to 2600cm"1 suggested the presence of ester and carboxyl group, respectively. In the XH NMRspectrum, one methyl proton, two methoxyprotons and four aromatic methine protons were hydroxyl bonded or ether bonded. It was finally determined by HMBCexperiments for the permethylated derivative (data not shown).
In the FAB-MSspectrum of RES-1214-2, MH+ions were observed at m/z 383, 385 with a peak intensity ratio of approximately 3 : 1, which indicated the presence of one Cl atom. This was confirmed by the molecular formula (C17H15O8C1) determined by HR-FABMS. The structure was determined by the similar procedure used to elucidate RES-1214-1. RES-1214-2 has the same structure as RES-1214-1 except a Cl substitution for the 4' aromatic proton.
The structures are shown in Fig. 3 and the *H and 13C NMRsignal assignments are summarized in Table   2 . In contrast to asterric acid and its derivatives DEC. 1995 synthesized with methoxy functions at 5' positions, RES-1214-1 and RES-1214-2 differ in having hydroxyl functions in these positions. Compounds were dissolved in dimethylsulfoxide at various concentrations, and 10 /A were added to the reaction mixture. All experiments were performed in duplicate.
Biochemical Properties The various receptor binding assays of RES-1214s and asterric acid were carried out. RES-1214-1 , -2 and asterric acid inhibited the binding of 125I-ET-1 to ETA receptor in a dose dependent manner, whereas the permethylated derivative of RES-1214-1 (RES-1214-M) did not affect the binding of 125I-ET-1 to ETA receptor at the concentration of lOO^g/ml (Fig. 4) . The potency of RES-1214-1 was same as that of asterric acid. The IC50 values of these compounds in receptor binding assays are summarized in membranes by RES-1214-1 was shown to be competitive in the scatchard plot (Fig. 5) . Recently, it has been reported that asterric acid inhibits the binding of ET-1 to ETAreceptor8). 
